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means of interrupting power to each 
ordnance firing circuit to prevent inad-
vertent initiation of ordnance. A me-
chanical safe and arm device must 
have a safing pin that locks the me-
chanical barrier in a safe position. A 
mechanical actuated ordnance device 
must also have a safing pin that pre-
vents mechanical movement within the 
device. A launch operator must comply 
with section D417.13 of this part for 
specific safing and arming require-
ments for a flight termination system; 

(3) Protect ordnance systems from 
stray energy through grounding, bond-
ing, and shielding; and 

(4) Current limit any monitoring or 
test circuitry that interfaces with an 
ordnance system to protect against in-
advertent initiation of ordnance. 
Equipment used to measure bridgewire 
resistance on electro-explosive devices 
must be special purpose ordnance sys-
tem instrumentation with features 
that limit current. 

§ 417.411 Safety clear zones for haz-
ardous operations. 

(a) A launch operator must define a 
safety clear zone that confines the ad-
verse effects of each operation involv-
ing a public hazard or launch location 
hazard. A launch operator’s safety 
clear zones must satisfy the following: 

(1) A launch operator must establish 
a safety clear zone that accounts for 
the potential blast, fragment, fire or 
heat, toxic and other hazardous energy 
or material potential of the associated 
systems and operations. A launch oper-
ator must base a safety clear zone on 
the following criteria: 

(i) For a possible explosive event, 
base a safety clear zone on the worst 
case event, regardless of the fault tol-
erance of the system; 

(ii) For a possible toxic event, base a 
safety clear zone on the worst case 
event. A launch operator must have 
procedures in place to maintain public 
safety in the event toxic releases reach 
beyond the safety clear zone; and 

(iii) For a material handling oper-
ation, base a safety clear zone on a 
worst case event for that operation. 

(2) A launch operator must establish 
a safety clear zone when the launch ve-
hicle is in a launch command configu-
ration with the flight safety systems 

fully operational and on internal 
power. 

(b) A launch operator must establish 
restrictions that prohibit public access 
to a safety clear zone during a haz-
ardous operation. A safety clear zone 
may extend to areas beyond the launch 
location boundaries if local agreements 
provide for restricting public access to 
such areas and a launch operator 
verifies that the safety clear zone is 
clear of the public during the haz-
ardous operation. 

(c) A launch operator’s procedures 
must verify that the public is outside 
of a safety clear zone prior to a launch 
operator beginning a hazardous oper-
ation. 

(d) A launch operator must control a 
safety clear zone to ensure no public 
access during the hazardous operation. 
Safety clear zone controls include: 

(1) Use of security guards and equip-
ment; 

(2) Physical barriers; and 
(3) Warning signs, and other types of 

warning devices. 

§ 417.413 Hazard areas. 
(a) General. A launch operator must 

define a hazard area that confines the 
adverse effects of a hardware system 
should an event occur that presents a 
public hazard or launch location haz-
ard. A launch operator must prohibit 
public access to the hazard area when-
ever a hazard is present unless the re-
quirements for public access of para-
graph (b) of this section are met. 

(b) Public access. A launch operator 
must establish a process for author-
izing public access if visitors or mem-
bers of the public must have access to 
a launch operator’s facility or launch 
location. The process must ensure that 
each member of the public is briefed on 
the hazards within the facility and re-
lated safety warnings, procedures, and 
rules that provide protection, or a 
launch operator must ensure that each 
member of the public is accompanied 
by a knowledgeable escort. 

(c) Hazard controls during public ac-
cess. A launch operator must establish 
procedural controls that prevent haz-
ardous operations from taking place 
while members of the public have ac-
cess to the launch location and must 
verify that system hazard controls are 
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in place that prevent initiation of a 
hazardous event. Hazard controls and 
procedures that prevent initiation of a 
hazardous event include the following: 

(1) Use of lockout devices or other re-
straints on system actuation switches 
or other controls to eliminate the pos-
sibility of inadvertent actuation of a 
hazardous system. 

(2) Disconnect ordnance systems 
from power sources, incorporate the 
use of safing plugs, or have safety de-
vices in place that prevent inadvertent 
initiation. Activity involving the con-
trol circuitry of electrically activated 
safety devices must not be ongoing 
while the public has access to the haz-
ard area. Install safing pins on safe and 
arm devices and mechanically actuated 
devices. Disconnect explosive transfer 
lines, not protected by a safe and arm 
device or a mechanically actuated de-
vice or equivalent. 

(3) When systems or tanks are loaded 
with hypergols or other toxic mate-
rials, close the system or tank and 
verify it is leak-tight with two 
verifiable closures, such as a valve and 
a cap, to every external flow path or 
fitting. Such a system must also be in 
a steady-state condition. 

(4) Keep each pressurized system 
below its maximum allowable working 
pressure and do not allow it to be in a 
dynamic state. Activity involving the 
control circuitry of electrically acti-
vated pressure system valves must not 
be ongoing while the public has access 
to the associated hazard area. Launch 
vehicle systems must not be pressur-
ized to more than 25% of the system’s 
design burst pressure, when the public 
has access to the associated hazard 
area. 

(5) Do not allow sources of ionizing or 
non-ionizing radiation, such as, x-rays, 
nuclear power sources, high-energy 
radio transmitters, radar, and lasers to 
be present or verify they are to be inac-
tive when the public has access to the 
associated hazard area. 

(6) Guard physical hazards to prevent 
potential physical injury to visiting 
members of the public. Physical haz-
ards include the following: 

(i) Potential falling objects; 
(ii) Falls from an elevated height; 

and 

(iii) Protection from potentially haz-
ardous vents, such as pressure relief 
discharge vents. 

(7) Maintain and verify that safety 
devices or safety critical systems are 
operating properly prior to permitting 
public access. 

§ 417.415 Post-launch and post-flight- 
attempt hazard controls. 

(a) A launch operator must establish, 
maintain and perform procedures for 
controlling hazards and returning the 
launch facility to a safe condition after 
a successful launch. Procedural hazard 
controls must include: 

(1) Provisions for extinguishing fires; 
(2) Re-establishing full operational 

capability of safety devices, barriers, 
and platforms; and 

(3) Access control. 
(b) A launch operator must establish 

procedures for controlling hazards as-
sociated with a failed flight attempt 
where a solid or liquid launch vehicle 
engine start command was sent, but 
the launch vehicle did not liftoff. These 
procedures must include the following: 

(1) Maintaining and verifying that 
each flight termination system re-
mains operational until verification 
that the launch vehicle does not rep-
resent a risk of inadvertent liftoff. If 
an ignition signal has been sent to a 
solid rocket motor, the flight termi-
nation system must remain armed and 
active for a period of no less than 30 
minutes. During this time, flight ter-
mination system batteries must main-
tain sufficient voltage and current ca-
pacity for flight termination system 
operation. The flight termination sys-
tem receivers must remain captured by 
the command control system transmit-
ter’s carrier signal; 

(2) Assuring that the vehicle is in a 
safe configuration, including its pro-
pulsion and ordnance systems. The 
flight safety system crew must have 
access to the vehicle status. Re-estab-
lish safety devices and bring each pres-
surized system down to safe pressure 
levels; and 

(3) Prohibiting launch complex entry 
until the launch pad area safing proce-
dures are complete. 

(c) A launch operator must establish 
procedural controls for hazards associ-
ated with an unsuccessful flight where 
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